The pars intermedia and stress acclimation in fish by Lamers, A.E. et al.
PDF hosted at the Radboud Repository of the Radboud University
Nijmegen
 
 
 
 
This full text is a publisher's version.
 
 
For additional information about this publication click this link.
http://hdl.handle.net/2066/16655
 
 
 
Please be advised that this information was generated on 2014-11-15 and may be subject to
change.
554 PROCEEDINGS 1990
u p o n  pa ra s i t ic  s t im u la t io n .  F u r t h e r m o r e ,  the  p re s e n c e  o f  s ch i s to so m in  
co inc ides  w i th  a special  d e v e lo p m e n ta l  s tage  o f  the  p a ra s i te s ,  i .e. w i th  
the  o c c u r r e n c e  o f  d i f f e r e n t i a t in g  c e rc a r ia e  in d a u g h t e r  sporocys ts .  
A p p a r a n t l y  c e rc a r ia e  in d u c e  the  re lease  o f  sch is to so m in .  R e s e a r c h  is 
n o w  in p ro g re ss  to c h a ra c te r i z e  the  pa ras i t ic  i n d u c i n g  fac tor  invo lved .
18. H .  d e  B r a b a n d e r , J .  P. G .  d e  B r u i n  & C .  G .  v a n  E d e n  
( N e t h e r l a n d s  In s t i tu te  o f  B ra in  R e s e a r c h ,  A m s t e r d a m ) :  Is dopamine 
involved in functional recovery after cortex lesions in male rats.
It is g e n e ra l ly  k n o w n  th a t  the p ro sp e c t s  for b e h a v io u r a l  r e co v e ry  a re  
b e t t e r  a f te r  d a m a g e  o f  the  c e n t ra l  n e r v o u s  sys tem  s u s ta in e d  ea r ly  in 
life t h a n  in a d u l th o o d .  T h e  q u e s t io n  to c o n s id e r  is w h ich  n e u ra l  
m e c h a n i s m s  a re  r e sp o n s ib le  for this  d i f fe rence  in recovery .
B e h a v io u ra l  tests d e m o n s t r a t e d  tha t  a n im a l s  w i th  n e o n a ta l  m e d ia l  
p re f ro n ta l  co r tex  ( m P F C )  lesions  w e re  u n i m p a i r e d  in the  p e r f o r m a n c e  
o f  the  l e a r n i n g  task spa t ia l  d e la y e d  a l t e r n a t io n ,  w h e re a s  a n im a l s  w i th  
s im i la r  b r a in  d a m a g e  su s ta in e d  in a d u l t h o o d  p e r f o r m e d  p oo r ly  in this 
task.  N e u r a l  r e o r g a n i s a t i o n  o f  a P F C  sys tem  cou ld  be  re sp o n s ib le  for 
this  s p a r i n g  o f  fu n c t io n .  W e  h av e  e x a m i n e d  w h e t h e r  n e o n a ta l  lesions 
re su l ted  in c h a n g e s  in the  a f fe ren t  i n n e r v a t i o n  o f  the P F C .  T h e  
d o p a m i n e r g i c  i n n e r v a t i o n  was  fo u n d  to differ  c o n s id e ra b ly :  in a n im a l s  
w i th  n e o n a ta l  lesions the  d ens i ty  o f  d o p a m i n e r g i c  f ibers,  in the  co r tex  
a d ja c e n t  to the les ion ,  w as  h ig h e r ,  the  f ibers  w e re  th ick e r  a n d  th e re  
w e re  m o r e  a n d  th ic k e r  var icos i t ies .  N o  such  c h a n g e s  w ere  fo u n d  in 
a n im a l s  w i th  a d u l t  m P F C  lesions.
T h u s ,  we p o s tu la te  th a t  the  in c re a se d  d o p a m i n e r g i c  i n n e r v a t i o n  
cou ld  c o n t r i b u t e  to the o b s e r v e d  s p a r in g  o f  fu n c t io n  fo l lowing  
n e o n a ta l  m P F C  d a m a g e .
19. A. E. L a m e r s , P. H .  M .  B a l m , H .  E. M .  G .  H a e n e n  & S .  E. 
W e n d e l a a r  B o n g a  ( D e p a r t m e n t  o f  A n i m a l  P hy s io lo g y ,  U n iv e r s i t y  o f  
N i jm e g e n ) :  The pars intermedia and stress acclimation in Fish.
P O M C  d e r iv e d  A C T H  is t r a d i t io n a l ly  c o n s id e re d  the  a c t iv a to r  o f  the  
p i tu i t a r y - a d r e n a l - a x i s .  H o w e v e r ,  we p r o v id e d  e v id e n ce ,  th a t  also 
a M S H ,  the  b a c k g r o u n d  a d a p t a t i o n  h o r m o n e  th a t  is p rocessed  f rom  
P O M C  as well ,  s t im u la te s  the  re lease  o f  cort isol  f ro m  in t e r r e n a l  t issue 
in t i lap ia  ( Oreochromis mossambicus). M o r e o v e r  we d e m o n s t r a t e d  th a t  
the  d i f fe ren t  a M S H  fo rm s  h a v e  d i f fe ren t  co r t i co t ro p ic  po tenc ies :  
m o n o -a c e ty l  < des-ace ty l  <  d iace ty l .  H e n c e  we c o n c lu d e d  t h a t  a c é ty l a ­
t ion  is o f  fu n c t io n a l  s ign if icance .
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W e  o b se rv e d  th a t  all th ree  a M S H  fo rm s  a re  p re s e n t  in t i lap ia  
a M S H  cells a n d  p la s m a .  T h e  d i - a c e ty l /m o n o -a c e ty l  a M S H  ra t io  is 
h ig h e r  in a M S H  cells t h a n  in p la s m a .  T h i s  sugges ts  tha t  the  a M S H  
fo rm s  a re  no t  re leased  in p r o p o r t i o n  to th e i r  in t r a c e l lu la r  c o n c e n t r a ­
t ions .  W e  in v es t ig a ted  the  possib i l i ty  o f  r e g u la t io n  o f  this d i f fe ren t ia l  
re lease  by  se c re ta g o g u e s .  T R H  in c re a se d  the  d i - a c e ty l /m o n o -a c e ty l  
ra t io  o f  re leased  a M S H .  T h e s e  resu l ts  show th a t  fish can  m o d u l a t e  not  
on ly  the  q u a n t i t a t i v e ,  b u t  also the  q u a l i t a t iv e  s ignal  o f  the  a M S H  
cells. T h i s  shift  in d i - a c e ty l /m o n o -a c e ty l  ra t io  cou ld  also be o b s e rv e d  
in fish a c c l im a t in g  to low e n v i r o n m e n t a l  p H .  S ince  cort isol  is o f  
i m p o r t a n c e  d u r i n g  a c c l im a t io n  in these  fish, the  possibi l i ty  tha t  
a M S H  plays  a  role in p H  stress  a c c l im a t io n  will be d iscussed .
20. I. S. W e i m a r , D . M .  P r e k e r  & H .  J .  T h .  G o o s  ( D e p a r t m e n t  o f  
E x p e r i m e n t a l  Z o o lo g y ,  U n iv e r s i t y  o f  U t re c h t ) :  Steroid feedback: receptor 
modulation?
In  the  A f r ican  catf ish  ( Clarias gariepinus) g o n a d o t r o p i n  ( G T H )  is 
s t im u la t e d  by  g o n a d o t r o p i n  r e le a s in g  h o r m o n e  ( G n R H ) .  T h e  effect o f  
G n R h  is in h ib i t e d  by  d o p a m i n e ,  w h ich  is— like G n R H — p r o d u c e d  in 
the  h y p o t h a l a m u s  a n d  re leased  in the  p i tu i t a r y  by  n e u r o s e c r e to r y  
f ibers.  Also s te ro id  h o r m o n e s  h a v e  a d e c r e a s in g  effect on  the  G T H -  
re lease ,  b u t  it is u n k n o w n  yet at  w h ich  level the  s te ro id  h o r m o n e s  exe r t  
th e i r  n e g a t iv e  in f luence .
A h y p o th es i s  is, th a t  s te ro id  h o r m o n e s  ex e r t  th e i r  n eg a t iv e  feedback  
o n  the  G T H - r e l e a s e  by  a d o w n - r e g u l a t i o n  o f  p i tu i t a r y  G n R H  r e c e p ­
tors .  In  c a s t r a t e d  fish, the  n u m b e r  o f  G n R H  re c e p to r s  two w eeks  a f te r  
c a s t r a t io n  is s ign if ican t ly  e leva ted .  I f  c a s t r a t io n  is fol lowed by  r e p l a c e ­
m e n t  o f  a n d r o s t e n e d i o n e  o r  t e s to s te ro n e ,  G n R H  re c e p to r  d e n s i ty  is 
d e c re a se d .
T o  es tab l ish  w h e t h e r  the  s te ro ids  exe r t  th e i r  d e c r e a s in g  effect on  the  
p i t u i t a r y  G n R H  re c e p to r s  d i rec t ly  o r  ind i rec t ly ,  the  fo l lowing  e x p e r i ­
m e n t  w as  c a r r i e d  ou t .
A d u l t  m a le  A f r ic a n  catf ish w ere  c a s t r a te d .  A f te r  two w eeks  the  
p i tu i t a r i e s  w e re  col lec ted ,  a n d  t r e a te d  in a p e r i fu s ion  sys tem  w ith  the  
fo l low ing  s te ro id  h o r m o n e s :  a n d r o s t e n e d i o n e ,  t e s to s te ro n e  a n d  th e i r  
n o n - a r o m a t i z a b l e  fo rm s:  1 l ( 3 0 H - a n d r o s t e n e d i o n e  a n d  l i p O H -  
te s to s te ro n e .  A f te r  a six h o u r  t r e a t m e n t ,  the p i tu i t a r i e s  w e re  collected 
f ro m  the p e r i fu s io n  sy s tem  a n d  the  G n R H  b i n d i n g  w as  m e a s u r e d  
u s in g  a  G n R H  ra d io  r e c e p to r  assay.
T h e  G n R H  r e c e p to r  c o n te n t  o f  the  c a s t r a t e d  g r o u p  was  s ign if ican t ly  
e lev a ted  c o m p a r e d  to the  s h a m  o p e r a t e d  g r o u p ,  as w as  a l r e a d y  sh o w n  
in p r e v io u s  e x p e r im e n t s .
